Motion encoding in touch relies on multiple cues, such as displacements of traceable texture elements, friction-induced vibrations, and gross fingertip deformations by shear force. We evaluated the role of deformation and vibration cues in tactile speed discrimination. To this end, we tested the discrimination of speed of a moving smooth glass plate, and compared the precision of the responses when the same task was performed with a plate having a fine texture. Participants performed the task with and without masking vibrations. Speed discrimination was nearly as precise among the two surface types, as assessed by the steep slope of the psychometric function. Consistent with our previous work, high-frequency vibrations impaired the ability of the participants in discriminating surface speed. Results of the current study showed that it is possible to discriminate motion speed even in absence of a raised texture. Highlights 1 • On a smooth surface, humans are able to discriminate the speed of a 2 moving surface by frictional motion cues 3 • The precision of speed discrimination is nearly the same with smooth 4 and fine-textured surface types 5 • High frequency vibrations impair the ability to discriminate speed of 6 moving surfaces 7 It provides feedback for the manipulation of handheld objects [2], and for 11 guiding hand reaching towards a target goal while touching a surface [3, 12 4]. During grasping tasks, our sensorimotor system rapidly adjusts the grip 13 force based on the small slips between the object and the skin, revealed as 14 vibrations [5].
Introduction 8
It has been argued that motion is as important to touch as light is to 9 vision [1] . Tactile motion plays a central role in perceptual and motor tasks. generated by a standard PC audiocard (HDA Intel PCH). Masking vibrations were recorded with an accelerometer attached to the contact plate to 114 measure the amplitude and frequency of the signal (Fig. 2) . A custom-made 115 Matlab code controlled the vibration and the motion stimuli. A one degree 116 of freedom finger holder was attached to the frame of the setup, supporting 117 the participant's finger. The experimental procedure was based on the method of constant stimuli.
131
The sequence of the stimuli in a trial is illustrated in Fig. 3 and Fig. ? ?.
132
Each trial included a reference and a comparison stimulus. The order of the 133 two was counterbalanced across trials. We instructed participants to push 134 on the contact surface with their index finger to start the tactile stimulus.
135
The servomotor and the vibromotor were actuated when the normal force 
where P (Y = 1) was the probability of reporting that the comparison was 152 faster that the reference. Fixed-effect parameters were denoted with Greek . Next, we applied the following model to compare the 161 response between the two surface types:
This corresponds to a 2x2 factorial design (2 surface types x 2 vibration 163 conditions). Model (1) and (2) *** Figure 4A 
